Synthetic Aperture Radar (SAR) is well known to afford imaging in darkness and through clouds, smoke, and other obscurants. As such, it is particularly useful for mapping and monitoring a variety of natural and man-made disasters. A portfolio of SAR image examples has been collected using General Atomics Aeronautical Systems, Inc.'s (GA-ASI's) Lynx ® family of Ku-Band SAR systems, flown on both operational and test-bed aircraft. Images are provided that include scenes of flooding, ice jams in North Dakota, agricultural field fires in southern California, and ocean oil slicks from seeps off the coast of southern California.
INTRODUCTION
SAR images are radar reflectivity maps of the scene of interest. Consequently, any phenomenon that affects radar reflectivity in the target scene is generally observable in SAR images. Such changes can be affected by disasters, both natural and man-made. The advantages of radar imaging when Electro-Optical (EO) and even Infrared (IR) are inadequate (e.g., due to clouds, adverse weather, fog, smoke, etc.) are well known. Unfortunately, timely information for proper disaster response activities is often necessary in spite of EO/IR limitations. Consequently, radar imaging can be an important tool for mapping, monitoring, and facilitating responses to natural and man-made disasters. Below we provide some examples.
GA-ASI builds the Lynx family of airborne multi-mode radars. 1 These include the AN/APY-8 Lynx Block 20 and AN/DPY-1 Lynx Block 30 radar systems. All are capable of high-fidelity SAR imaging in both stripmap and spotlight modes, in addition to other radar modes. Lynx multi-mode radar systems are flown by the U.S. Department of Homeland Security, Customs and Border Protection. These radars are well suited to environmental and disaster monitoring. All SAR images in this paper were collected with Lynx radar systems on various aircraft.
DISCUSSION
A number of SAR images were collected with various Lynx radar systems. Some were operational, and some from test flights in the southern California area using GA-ASI's testbed aircraft. These are presented below.
Flooding & Ice Jams
Standing water offers low reflectivity and therefore appears dark in SAR images. Figure 1 Proc. of SPIE Vol. 8021 80211R-3
Fires
Fires will alter the scattering properties of vegetation. Consequently, the fire line can be monitored and tracked in a sequence of SAR images. A burning agricultural field is identified in Figure 4 . Figure 5 shows a photograph of the burning field taken at the same time as the SAR image collection. Figure 6 shows a sequence of images of the burning field. This suggests that fire line detection might be automated via a change detection operation. Figure 7 details a second burning field. 
Earthquake Damage
Damage to roadways and other infrastructure is readily apparent in SAR images. The utility of SAR for damage assessment after the Wenchuan, China, earthquake in 2008 was reported by Wang, et al. 2 Figure 8 shows a SAR image of earthquake damage to a roadway near El Centro, California, in 2010. Figure 9 is a photograph of the same damage. 
Oil Spills
The ability of SAR to detect and map oil slicks on water is well known. Doing so generally requires an extremely low noise floor in the SAR image. The U.S. Coast Guard performed a fairly thorough study of the requirements for SAR to do so, and reported it in 1993. 3 The ocean off the coast near Los Angeles, California, exhibits some natural oil seeps that create perpetual slicks in the region. These are detailed in the SAR images in Figure 10 and Figure 12 . Figure 13 is an Electro-Optic image taken during the same flight, and Figure 11 details the SAR image collection areas. • Downed Aircraft Location. SAR has demonstrated some success in experiments in locating downed aircraft wreckage. 5 • Ice Crevasse Detection and Mapping. Sandia National Laboratories successfully employed airborne SAR to detect and map ice crevasses that threatened aircraft landing zones in Antarctica. 6 • Evacuation Traffic Monitoring, and Clear Route Mapping. Related to SAR, Ground Moving Target Indication (GMTI) radar can effectively map traffic and traffic patterns. This allows the potential to monitor evacuations and discriminate clear routes from obstructed routes.
CONCLUSIONS
SAR offers utility in many disaster situations, real and potential. SAR has been demonstrated to map and monitor fire lines, flooding, ice jams, earthquake damage, and ocean oil slicks. Roles for SAR and related systems for other disaster scenarios were also mentioned. With the attendant advantages of radar over EO/IR sensors, this makes SAR a uniquely valuable tool for emergency management officials and organizations.
